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Response to Arguments 

1 . Applicant's arguments, see REMARKS , filed 7/1 9/2005 with respect to the 
rejection(s)of claim(s) 1, 3, 4-6, 8 under 35 USC 103(a) have been fully considered and 
are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Garth (US Patent 
6.259,743), Werner et al. (US Patent 6,493,381), Shen (US Patent 5,416,845) and 
Gevargiz et al. (US Patent 6,301,313). Examiner asserts that the cost function in Garth 
uses a CAP code, which inherently possesses an amplitude and phase component. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Garth (US 
Patent 6,259,743). 

(1 ) With regard to claim 1 , Garth discloses a method of equalizing a radio 
frequency (RF) signal comprising: generating a cost function using amplitude and phase 
components of the output signal of an equalizer (col. 1, lines 19-21, 25-27, col. 3, lines 
29-47, 54-56, col. 5, lines 1-34); minimizing said cost function using a gradient recursion 
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algorithm; and adjusting the tap weights of said equalizer using the result of said 
gradient recursion algorithm (col. 4, lines 4-65 - col. 5, lines 1-34, col. 7, lines 13-67). 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Garth (US 
Patent 6,259,743) as applied to claim 1, in view of Shen (US Patent 5,416,845). 

With regard to claim 3, claim 3 inherits all the limitations of claim 1 . However 
Garth does not disclose wherein said gradient recursion algorithm is defined by the 
equation w.sub.k+1 =w.sub. k-.mu..sub.m. gradient. J. sub.m(w).- vertline.w=w.sub.k, 
where: w,sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k is said tap weight 
vector at the kth instant, .mu..sub.m is the gradient step size, and .gradient J. sub.m(w) 
is the gradient of said cost function. 

However Shen discloses wherein said gradient recursion algorithm is defined by 
the equation w.sub.k+1=w.sub.k-.mu..sub.m. gradient. J. sub. m(w).- vertline.w=w.sub.k, 
where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k is said tap weight 
vector at the kth instant, .mu.,sub.m is the gradient step size, and .gradient.J.sub.m(w) 
is the gradient of said cost function (col. 2, lines 29-44, col. 4, lines 1-40). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Garth in view of Shen to incorporate wherein said gradient recursion algorithm is 
defined by the equation w.sub.k+1 =w.sub.k-.mu.. sub.m. gradient. J. sub. m(w).- 
vertline.w=w.sub.k, where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k 
is said tap weight vector at the kth instant, .mu. .sub.m is the gradient step size, and 
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.gradient. J. sub.m(w) is the gradient of said cost function for rapid convergence to 
ensure short adaptive responses to transient noises (Shen, col. 3, lines 29-31). 

5. Claim 4 are rejected under 35 U.S.C. 103(a) as being obvious over Gevargiz et 
al. (US Patent 6,301,313) in view of Werner et al. (US Patent 6,493,381). 

(1 ) With regard to claim 4, Gevargiz et al. discloses an apparatus for receiving a 
radio frequency (RF) signal comprising: at least one antenna for receiving the RF signal; 
at least one tuner for selecting the RF signal from a desired frequency band; an 
equalizer (col. 1, lines 23-30, col. 4, line 38). 

However Gevargiz et al. does not disclose an equalizer having a plurality of tap 
weights; and a modified constant modulus algorithm (M-CMA) circuit for adjusting said 
plurality of tap weights. 

However Werner et al. discloses an equalizer having a plurality of tap weights; 
and a modified constant modulus algorithm (M-CMA) circuit for adjusting said plurality of 
tap weights (abstract, col. 4, lines 10-39, col. 6, lines 20-67 - col. 7, lines 1-6) 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Gevargiz et al. in view of Werner et al. to incorporate an equalizer having a plurality of 
tap weights; and a modified constant modulus algorithm (M-CMA) circuit in order to 
reduce the rate of occurrence of a diagonal solution (Werner et al., col. 5, lines 15-31). 
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6. Claims 5, 6, 9, 10, 12 are rejected under 35 U.S.C. 103(a) as being obvious over 
Gevargiz et al. (US Patent 6,301 ,31 3), as applied to claims 1 , 3 and 4, in view of 
Werner et al. (US Patent 6,493,381 ), in further view of Smee et al. (US Patent 
6,400,761) 

(1) With regard to claim 5, claim 5 inherits all the limitations of claim 4. However 
Gevargiz et al. in combination with Werner et al. do not disclose a plurality feed forward 
equalizers, where each FFE is coupled to an antenna; a combiner or combining the 
output signals from each of said plurality of feed forward equalizers to form a combined 
signal; a carrier/slicer circuit for extracting the carrier from the combined signal and 
generating a symbol error signal; and a decision feedback equalizer for suppressing 
inter-symbol interference in said combined signal; adjusting the tap weights of said 
plurality of feedforward equalizers and said decision feedback equalizer. 

However Smee et al. discloses in (Fig. 2B) a plurality feed forward 
equalizers(30), where each FFE is coupled to an antenna; a combiner (34) or combining 
the output signals from each of said plurality of feed forward equalizers to form a 
combined signal; a carrier/slicer circuit (36) for extracting the carrier from the combined 
signal and generating a symbol error signal; and a decision feedback equalizer (38) for 
suppressing inter-symbol interference in said combined signal; adjusting the tap weights 
of said plurality of feedforward equalizers and said decision feedback equalizer 
(abstract). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
the inventions of Gevargiz et al. in combination with Werner et al. in view of Smee et al. 
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to incorporate a plurality feed forward equalizers, where each FFE is coupled to an 
antenna; a combiner or combining the output signals from each of said plurality of feed 
forward equalizers to form a combined signal; a carrier/slicer circuit for extracting the 
carrier from the combined signal and generating a symbol error signal; and a decision 
feedback equalizer for suppressing inter-symbol interference in said combined signal; 
adjusting the tap weights of said plurality of feedforward equalizers and said decision 
feedback equalizer in order to reduce the rate of occurrence of a diagonal solution. 

(2) With regard to claim 6, claim 6 inherits all the limitations of claims 4 and 1 . 

(3) With regard to claim 9, see rejection of claims 4 and 5. 

(4) With regard to claim 10, claim 10 inherits all the limitations of claim 9. See 
rejection of claim 6. 

(5) With regard to claim 12, claim 12 inherits all the limitations of claim 10. See 
rejection of claim 3. 



7. Claim 8 is rejected under 35 U.S.C. 103(a) as being obvious over Gevargiz et al. 
(US Patent 6,301 ,31 3) in view of Werner et al. (US Patent 6,493,381 ) as applied to 
claim 6, in further view of Shen (US Patent 5,416,845). 

With regard to claim 8, claim 8 inherits all the limitations of claim 6. Gevargiz et 
al. in view of Garth disclose all the limitations of claim 6 above. However Gevargiz et 
al. in view of Garth do not disclose wherein said gradient recursion algorithm is defined 
by the equation w.sub.k+1 =w.sub.k-.mu. .sub.m. gradient. J. sub.m(w).- 
vertline.w=w.sub.k, where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k 
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is said tap weight vector at the kth instant, .nnu..sub.m is the gradient step size, and 
.gradientJ.sub.m(w) is the gradient of said cost function. 

However Shen discloses wherein said gradient recursion algorithm is defined by 
the equation w.sub.k+1=w.sub.k- mu..sub.m. gradient. J. sub.m(w).- vertline.w=w.sub.k, 
where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k is said tap weight 
vector at the kth instant, .mu..sub.m is the gradient step size, and .gradient.J.sub.m{w) 
is the gradient of said cost function (col. 2, lines 29-44, col. 4, lines 1-40). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Gevargiz et al. in view of Garth in further of Shen to incorporate wherein said gradient 
recursion algorithm is defined by the equation w.sub.k+1 =w.sub.k- 
. mu. . sub. m. gradient. J. sub. m(w).- vertline.w=w.sub.k, where: w.sub.k+1 is a tap weight 
vector at the kth+1 instant, w.sub.k is said tap weight vector at the kth instant, 
.mu..sub.m is the gradient step size, and .gradient.J.sub.m(w) is the gradient of said 
cost function for rapid convergence to ensure short adaptive responses to transient 
noises (Shen, col. 3, lines 29-31). 

Allowable Subject Matter 

8. Claims 2, 7, 1 1 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. The following is a statement of reasons for 
the indication of allowable subject matter: The instant application discloses a method of 
equalizing a radio frequency signal. Prior art references show similar methods but fail to 
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teach: "wherein said cost function is defined by the equation 9Jm(w) = E[(zk 
2 - A ) 2 + [ cos 2 ( z kr 2 d ) + cos 2 ( z ki 2 d ) ] ] ,where: w is a tap weight vector, 
z.sub.k Is the output of the equalizer after the kth Iteration, A is the desired 
amplitude In the absence of interference, z.sub.kr and z.sub.ki are the real and 
Imaginary parts of z.sub.k, respectively, and .beta, is a weighting factor", as in 
claims 2, 7, 11. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 571-272-3047. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Cicely Ware 
cqw 

September 26, 2005 
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